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Listing of Claims 

The following listing of claims will replace all prior versions, and listings, of claims in 
the subject application: 

1. (currently amended) A computer-re adable storage medium tangibly emb aying n 
program of instructions executable b y a computer to generate a threshold value matrix used -6=* 
converting a multi lovol imagc - datn into n pluml lnvnl j ntl1 whic h r epr es ents a d ot p atte rn 

by a arnollc - .r numbor of grodation lovolo than the multi lovel imago data , said program 
comprising: 

a threshold value obtai ning part configured for obtaining threshold values used for 
making a doi representation solely by a dot pattern while maintaining an identical keytone for all 
halftone levels : and 

a generation part configured for generating the threshold value matrix from the threshold 

value. 

when;in the threshold value matrix is used to convert a multi-level image dm a into a 
plural-level image data which re presents a dot pattern by a smaller number of gradation levels 
than the mulli-level image data . 

2. (currently amended) The threshold value matrix computer-readable stnrap e medium 
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said sub matrixes and said basic matrix having similar line-group keytones. 

3. (ciirrently amended) The thr e shold value matrix computer-readable storaP»» medium 
as claimed in claim 2, wherein at least said sub matrixes have a size of 3 x 3 and an inclined line- 
group keytone. 

4. (currently amended) The throahold value matrix computer-readable storage medium 
as claimed in any of claims 1 to 3, whioh wherein the threshold value matrix is used lo always 
simultaneously generate three or more dots per gradation level. 

5. (currently amended) The threshold value matrix computer-readable storage medium 
as claimed in any of cla i m s 1 to 4 claim 1 . wherein a threshold value immediately before 
switching a dot size has a value identical to a first threshold value for a dot si2e of a next stage. 

6. (currently amended) The thr e shold - value mutrix computer-readable storage medium 
as claimed in any of oloima 1 to 5 claim 1 . whieh wherein the threshold value matrix 
excludes a matrix which independently generates a dense dot pattern for which a keytnne is not 
visually recognizable by human eye. 

7. (currently amended) The threshold voluo matrix computer-readable storage medium 
as claimed in any of claims 1 to 6 claim 1 . wherein only odd numbered threshold values are used 
to form an incomplete set of dots at a gradation level where a keytone is easily lost due to 
increased dot density. 
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8. (currently amended) The 




computer-readable storage medium 



as claimed in any of claimo 1 to 7 claim 1 . wherein one side of the threshold value matrix is 
always a multiple of eight. 

9. (original) An image processing apparatus comprising: 

a processing section carrying out a plural-level process with respect to a multi-level 
image data to output a plural-level image data which represents a dot pattern by a smaller 
number of gradation levels than the multi-level image data by use of a threshold value matrix; 
and 

a holding section holding said threshold value matrix which includes threshold values 
which are used for making a dot representation solely by a dot pattern while mainlining an 
identical keytone for all halftone levels. 

10. (original) The image processing apparatus as claimed in claim 9, wherein said 
processing section uses the threshold value matrix by rotating the threshold value mairix based 
on the multi- level image data or specified output setting information. 

11. (original) The image processing apparatus as claimed in claim 10, wherein said 
processing section rotates the threshold value matrix so that directions of keytones are identical 
between a portrait mode which uses an output picture vertically so that a longer side of the 
picture is vertical and a landscape mode which uses the output picture horizontally so that the 
longer side of the picture is horizontal. 
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12. (original) The image processing apparatus as claimed in any of claims 9 to 11, 
wherein said threshold value matrix comprises a plurality of sub matrixes, and a basic matrix for 
combining ihe sub matrixes, said sub matrixes and said basic matrix having similar line-group 
keytones. 

13. (original) The image processing apparatus as claimed in claim 12, wherein at least 
said sub matrixes have a size of 3 x 3 and an inclined line-group keytone. 

14. (currently amended) The image processing apparatus as claimed in afly-&i--elaims 9 
te-B claini_9, wherein said holding section holds a threshold value matrix which is used to 
always simultaneously generate three or more dots per gradation level. 

15. (currently amended) The image processing apparatus as claimed in any oi claims 9 
te-44 clajraj), wherein a threshold value immediately before switching a dot size h:i* a value 
identical to a first threshold value for a dot size of a next stage, widrin the threshold value matrix. 

16. (currently amended) The image processing apparatus as claimed in any-ej- oloima 9 
te45 claim.9, wherein said holding section holds the threshold value matrix excluding a matrix 
which independently generates a dense dot pattern for which a keytone is noi visually 
recognizable by human eye. 

17. (Currently amended) The image processing apparatus as claimed in 6ay-ol : claims 9 
te-46 claim_9, wherein said holding section holds the threshold value matrix in which only odd 
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numbered threshold values are used to form an incomplete set of dots at a gradation level where 
a keytone is easily lost due to increased dot density. 

18. (currently amended) The image processing apparatus as claimed in any of olQiros 9 
claim 9. wherein one side of the threshold value matrix is always a multiple of ei{dit. 

19. (currently amended) A computer-readable storage medium tangibly embodying a 
printer driver , to be implemented in a oomputer, for supplying prop-am executable by a 
computer to supply an output image data to an image forming apparatus which forms an image 
from a plurality of dots, said printer driver program comprising: 

a processing aootion part configured for carrying out a plural-level process wiih respect 
to a multi-level image data to output, as the output image data, a plural-level image data which 
represents a dot pattern by a smaller number of gradation levels than the multi-level image data 
by use of a lhreshold value matrix; and 

a [[table]] storing part configured for storing in a table said threshold value matrix 
which includes threshold values which are used for making a dot representation solely by a dot 
pattern while maintaining an identical keytone for all halftone levels, 

20. (currendy amended) The printer engine computer-readable storage m e dium as 
claimed in claim 19, wherein said processing soction Uflco part is configured for utilizing the 
threshold value matrix by rotating the threshold value matrix based on die multi-level image data 
or specified output setting informaiion. 
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21. (currently amended) The printer ongino computer-readable storage me dium as 
claimed in claim 20, wherein said processing s ection rotat es part is configured for rp iating the 
threshold value matrix so that directions of keytones are identical between a portrait mode of the 
image forming apparatus which uses an output picture vertically so that a longer side of the 
picture is vertical and a landscape mode of the image forming apparatus which uses ihe output 
picture hori zontally so that the longer side of the picture is horizontal. 

22. (currently amended) The printer engine computer-readable storage medium as 
claimed in any of claims 19 to 21, wherein said threshold value matrix comprises a plurality of 
sub matrixes, and a basic matrix for combining ihe sub matrixes, said sub matrixes and said basic 
matrix having similar line-group keytones. 

23. (currently amended) The printer engine* computer-readable storage medium as 
claimed in claim 22, wherein at least said sub matrixes have a .size of 3 x 3 and an inclined line- 
group keytone. 

24. (currently amended) The printer engine computer-readable storage medium as 
claimed in any of claims 10 to 23, whoroin said table stor e s claim 19. wherein said storing pan 
is configuied for storing in the table a threshold value matrix which is used to always 
simultaneously generate three or more dots per gradation level. 

25. (currendy amended) The p rin t er engin e computer-readable storage medium as 
claimed in any of claims 19 to-34 claim 19 . wherein a threshold value immediately before 
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switching a dot size has a value identical to a first threshold value for a dot size of a next stage, 
within the threshold value matrix. 

26. (currently amended) The printer engine computer-readable storage medium as 
claimed in a ny of claims 10 to 25, wherein said tabl e - sta r es claim 19. wherein said storing p art 
is configured for storing in the table the threshold value matrix excluding a matrix which 
independently generates a dense dot partem for which a keytone is not visually recognizable by 
human eye. 

27. (currently amended) The printer ongino computer-readable storage m e dium as 
claimed in t my of claims 10 to 26, whoroin said table stor e s claim 19. wherein said st orin g part 
is configured for storing in the table the threshold value matrix in which only odd numbered 
threshold values are used to form ;in incomplete set of dots at a gradation level where a keytone 
is easily lose due to increased dot density. 

28. (currently amended) The printer engine computer-readable storage m e dium as 
claimed in aay of claims 19 to 27 claim 19 . wherein one side of the threshold value matrix is 
always a multiple of eight. 

29. (original) An image forming apparatus which forms an image on a recording 
medium from a plurality of dots, comprising: 

a processing section carrying out a plnraMevel process with respect to a multi-level 
image data to output a plural-level image data which represents a dot pattern by a smaller 
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number of gradation levels than the mulli-level image data by use of a threshold value matrix; 

a table storing said threshold value matrix which includes threshold values which are 
used for making a dot representation solely by a dot pattern while maintaining an identical 
keytone for all halftone levels; and 

an imaging section forming the image on the recording medium based on the plural-level 
image data. 

30. (original) The image forming apparatus as claimed in claim 29, wherein said 
processing section uses the threshold value matrix by rotating ihe threshold value m;iirix based 
on the multi-level image data or specified outpm setting information. 

31. (original) The image forming apparatus as claimed in claim 30, wherein said 
processing section rotates the threshold value matrix so that directions of keytones are identical 
between a ]>ortrait mode which uses the recording medium vert ically so that a longer side of the 
recording medium is vertical and a landscape mode which uses the recording medium 
horizontally so diat the longer side of the recording medium is horizontal. 

32. (original) The image forming apparatus as claimed in any of claims 29 to 31, 
wherein said threshold value matrix comprises a plurality of sub matrixes, and a basic matrix for 
combining the sub matrixes, said sub matrixes and said basic matrix having similar line-group 
keytones. 

33. (original) The image forming apparatus as claimed in claim 32, wherein ai least said 
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sub matrixes have a size of 3 x 3 arid an inclined line-group keytone. 

34. (currendy amended) The image forming apparatus as claimed in any of elmm s 29 to 
33- claim 29, wherein said table stores a threshold value matrix which is used lo always 
simultaneously generate three or more dots per gradation level. 

35. (cunently amended) The image forming apparatus as claimed in any - of - oluim s 29 to 

34 claim 2 9, wherein a threshold value immediately before switching a dot size has a value 
identical to a first threshold value lor a dot size of a next stage, within the threshold value matrix. 

36. (currently amended) The image forming apparatus as claimed in any of ckiima 20 to 

35 ctaim_29, wherein said table stores the threshold value matrix excluding a mairix which 
independendy generates a dense dot pattern for which a keytone is not visually recognizable by 
human eye. 



37. (currently amended) The image forming apparatus as claimed in any of el turns ■ 29 - t -s 
36 claim 2 9. wherein said table stores the threshold value matrix in which only odd numbered 
threshold values are used to form an incomplete set of dots at a gradation level when; a keytone 
is easily lost due to increased dot density. 

38. (currendy amended) r rhe image forming apparatus as claimed in any of c l aim s 29 to 
37- claim 2 9, wherein one side of ihe threshold value matrix is always a multiple of ei^ht. 
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